Abstract. In this paper, a new method to set up the static magnetic field of the targeted magnetic fluid hyperthermia is presented based on the study of magnetic nanoparticles and biological heat transfer mechanism. Magnetic field generating system consists of 8 coils, deployed in the lesions of the peripheral symmetric space, the principle is to heat magnetic nanoparticles by high frequency alternating magnetic field, which kills the cancer cells, while building a static magnetic field in the periphery of tumor region to protect healthy tissue from harm. The invention can solve the technical problem that the heating area of the hyperthermia structure is not completely controllable.
Introduction
At present, Hyperthermia heating [1] method can be divided into microwave radiation, radio frequency radiation, ultrasonic focus, resistance heating, alternating magnetic field heating magnetic particles and so on. Microwave hyperthermia [2] is caused by the heat effect of the microwave at the end of the electrode, resulting in the death of tumor tissue. Radiofrequency hyperthermia is used to kill tumor cells by radiofrequency wave heating [3] . The ultrasonic focused ultrasound is the highly intensity ultrasound in the tumor area which produces instantaneous high temperature to kill tumor cells. Magnetic fluid hyperthermia(MFH) [4] is a noninvasive technique for the treatment of tumor, the external magnetic field rely on coil of AC and DC power supply, it is based on Nair and brown theory, super paramagnetic fluid particles only in the alternating magnetic field to heat up, and in a static magnetic field, the Nair and Brownian relaxation blocking and heating effects are highly attenuated [5] . However, the nanoparticles in vivo will inevitably spread to the normal tissue around the tumor, so it is difficult to accurately heat the tumor without damage to normal tissues around the body. The paper constructs a target hyperthermia system composed of 8 coils, and it can produces alternating magnetic field on magnetic nanoparticles for heating.
Magnetic Nanoparticle The Heating Mechanism of Magnetic Nanoparticles
In hyperthermia, Magnetic nanoparticles are generally used between the 5nm to 100nm [6] , in the external magnetic field under the action of magnetic nanoparticles due to hysteresis loss and heat, each cycle of the thermal power generated:
Among them: 0  is the vacuum permeability, f is the alternating magnetic field applied to the heating coil frequency, e H is the externally applied alternating magnetic field strength, M is the magnetization. When the amplitude of the externally applied alternating magnetic field intensity for heating is less than or equal to half the amplitude of the anisotropic field, the magnetic hysteresis loss of the nanoparticles is zero conversely, when the amplitude of the externally applied alternating magnetic field is greater than half the amplitude of the anisotropic field, the specific power dissipation generated by the magnetic nanoparticles is
(2) When the magnetic nanoparticles reach the saturation magnetization under the action of the external magnetic field, the maximum hysteresis loss can be obtained, and the most energy is released. At this time, the specific dissipation power is H is the coercivity of the corresponding magnetic nanoparticles,  is the density.
Nano-scale Magnetic Medium
The thermal effect of magnetic nanomaterial has a great influence on the hyperthermia under the effect of alternating magnetic field, On the one hand it can enhance the efficacy, on the other hand it reduce the body's dose and side effects on the human body. The heat treatment also plays an important role in the concentration of magnetic particles [7] , the particle size [8] , and surface treatment and other factors.
Model Design and Parameter Selection Physical Model
In this paper, the magnetic field is composed of two heating coils in the upper and lower, eight heating zone selection coils in the middle, as shown in Figure I : The magnetic field of the 8 coil diameter is 10cm, the 8 coil diameter is 2cm. When the heating, according to the location of the tumor heating area, we only need to select the relative area of the eight coils loading alternating current and heat magnetic nanoparticles according to the position information of the target area. So we can not only provide AC magnetic field hyperthermia required, but also can protect the lesion area surrounding normal organs and cells through the static magnetic field.
The following describes the model parameter settings: 
Biological Heat Transfer Model
Under the alternating magnetic field, the temperature field of tumor tissue was solved by pennes [9] [10] [11] [12] equation: 
Experimental Simulation and Result Analysis
According to the physiological structure of the tumor, the physical field coupling between the magnetic field and the solid heat transfer of the model is carried out. The results of the simulation using COMSOL Multiphysic 5.2 show the distribution of organized three-dimensional magnetic field distribution, tumor magnetic flux density, tumor temperature and tissue damage. Figure 2 : the tumor magnetic flux density, the magnetic particle material is implanted into the diseased tissue, algorithm to determine the size of the DC current, and then determine the position of the magnetic nanoparticles wrapped in the tumor surface. It can be seen from the figure that the intensity of the static magnetic field is relatively small at the center of the tumor and the static magnetic field of the surrounding normal tissue is relatively large, which makes the magnetic nanoparticles converge at the center of the tumor, thus achieving the targeted hyperthermia. Applying an alternating magnetic field externally .Due to eddy current losses, the presence of hysteresis loss causes the magnetic material to generate heat. Figure 3a, for the AC action, the temperature from 37 ℃ rose to 44 ℃ when the degree of tumor damage. Due to the mobility of the magnetic particles, the magnetic nanoparticle fluid will inevitably diffuse into the normal tissue, whereby the normal tissue will also be heated or even damaged. Figure 3b The degree of injury at (0,0.01,0.01), (0,0.02,0.02), (0,0,0.02).
When an alternating magnetic field is externally applied and the current is 2A and the number of turns is 500, the temperature is almost unchanged when the frequency is set to 500 Hz ; Frequency set to 1000HZ, the temperature range of 37.68 ℃ -38 ℃, the change is very small; frequency set to 5000HZ, the temperature range of 48.1 ℃ -54.16 ℃, the temperature is too large ; When the coil turns is 800, the frequency is set to 4000HZ, the temperature range is 37 ℃ -44 ℃, to achieve the purpose of tumor heating , as shown in Figure 4 .The experimental results show that the design of the magnetic nanotube heating zone is of great significance to the study of hyperthermia devices. The devices we built did not only meet the goal of no field and hyperthermia, but also take into account the cost. 
Conclusion
This paper presents a design method of magnetic nanoparticle heating based on tumor hyperthermia, which can kill the tumor cells by heating and avoid damage to the normal tissue. For this hyperthermia technology, there are many factors to be studied, for example real-time temperature control is the key to the study of hyperthermia technology, and it is also the focus of further research. As the tumor location changes, the need for particle swarm optimization algorithm to calculate the location of the tumor, so the combination of the algorithm and the device application is the future work.
